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SIMUL11AT OR TRAIN IN(; HFIA ('IV INI 55 AS A 11 jNCl ION 01 LRROR COUNTSON Till. I-ISA ILIGIIf SIMULLMOR lINSUIRt(I OR OI'i-.RA'OR,-STAT-ION

1. INTRODU'CTION

Background and Purpose

Highit Sitattfitatit:6 is MITr A iCritiI ittlloatdtlttt ilt Iitt itallirig. Ioiase\. ( 97(a) reported that sitritldatiars.
tar tr-.iirreas, have la0e11 avaifalehat f ear s f~ail 0 Lacit diveise itecltatllsmitti s ships, traims, raitootitrailes. at:b lring
vehti cls, aidyvanrced ra datt anrd arirtplanies. I hawt'veir. the Cvii lii lol ' latfitgt simuttiofnl j olt tit iitlie etaral CX -.

rrieteiarrical device~s of World War 11 vintage. tot the digital comttapt '-genera~ted simu1110late tactics and targets
of¶ today, i-, imapressive.

Alt kaorce uise- oft(it' fliaht ilatrars is rracaeasrng_ Vaitatris taciors tocli as improved sirairlato,
tech nlolaagv. ira ec acieased t "s of' taper atluping re a fat . tuel costs arid sea rci ty5, en vi ronmtient al effects oft a ir a Ii
opera loris, arid safetyv reasoars are cauish t iglie Air I 'tree It) ilate ea singlx' tiepend upont sin tal at or tui adiiirg to
help keel) perisoianel cotiilaa ready (('aria. 19a77a). Simnulator use is expected ita irterease arid, as a I'tAnciior
tattincreased training capability, provide better framning.

Witl hi i creast'd s imuliiat or luse reajuitcie v ct s. eff-ect i'o design antd iin Niplera tall tan tat siata ul at tor thail ii g
progracitas niiist he coraside ted. SIinmulatora t railtl i ang araage rs lera i toa astr ite thfat sin; ulatotrs are 3 Wal vs
opt1 imially despiged a aid1 used at to. 1 977b ).- II ftw Ieve a Cx rtivC rise dotes nt!l intilre efcit enIlt tframinflg. Ill
tine st udy , liar Cx :111pie. it Was ft(utid thtat th leCx ctensivye rise oft a pa rtile Iatr device' added coasit. hut nit

rauininig valIa.t it. lartal ready e xpertsivc pilot t riaintg praagrait (isles'. Carat. & italley, 1 908) hiis findiirg was
largely alttribute'd ta the iess-rltara-apriiual desigri of that partiecilar device (Carn. 1970). There arc few
studies whicie evaluate sirltatlartar tralltirti ill urr1ailltative terlasl. Most are b:aSe~f 1i1)iara srrbW1eriva 0a1ia1110ra
rattlie, itart ohiea ye data. 1urger aid rtf inctstara (11)7(,) ropiarted that s'slciaiatie cantirtralad strudies with
sittirlatoias may intierfte with taper atiantal ti airtiale shtedntles. triad copiag /arat personanel maiiy lack thei tinme

anrd rcsa aiaces raceessm lo y at inardutct sate it hves tq letions lira add it iotn quatnatit atilye atlnd measunrable
pert tolnialO eclierr ri a fhave [lott Vii ha'e it Cs i tlt isted . Sta tile srrt a alata reseatrchter is faced with Irthe diff~ictial v

of iltiplenternititg a classical experliarert taill tdesigri wit hut art taperationial sell ing.

Charles, Willairtd, anad I heley' (10)75) revearleal that lack tit' effective iraainiitlg xisterl lar inst trtiaclr
piliots (Ii's) arid situtrlatiar naperlatals (SOKs) Ill bohta Stiatirl:atat 01Iaptalor arid ri0ll1ati11, ar1id ini l1t0W to
itISti tact.'' ThIerC11ef ireslitlatkif r tralialrtg Was nail well ettipltived. statidarrthed. .tr Ira gerierart appreciated in'

il's Th rile af he itws fttaa Ia vay withitir the sYsteta -r erastfce site anti Pilota task, with) thle
role auf tile So dependintg atal the establn.,hitaert ta' the Ilt' tith. hat adldititari the proiatieratiiotatf' displays and

C01t1tr015 Oan thle irisfi ricti 1)Cartaoea r startiona (1t0S) tieIra' alet-atraterwitl at effectlive tfiaitinig,

Niticklei . Ns gatard, OlKelly artid Willia]its ( ItIýtI) reptatICI ted lltt alamy StIrdit's Ctaati)atatrrtd tha' Imrpaet tat aF~ ~ ~ ~ ~SII sa (telptteill iriftateraceS as tlairairi paragratta Cantlient, 1iastriteijoaal tecfhniqaie, arid stisrraclia taiahifreatioar
ainta a siragle inidepaendenit variabhle. Realized hterreits. theta. cair be attributfed atllS lto the tarlqare
coittitlitaitl Irnrf Ilatase lanfleluencs e ttr~ alhs. .aItowevel I.arimst bte cautiutas since thfese stutdies are seldiartaV ~ ~~~~~~~repl ica teal and alwr ay adtIress knatu hflarcmrtinirg a eq llremlatcIs.

Somite factors which tmay inflate-tee smittatoitta trariatirag etteCtiVeiteSS 1CiMicre vistIal fidelity., rialtatlta
f rdclitv. I [3111ct ainit irastitala'li ato (Ilatetetistics. aftfirtdes rat1d expeetahoars. aa~ntrg attlies. Suittrlatoat

E rilattargers riar1ist Hirclaide these factarS ill the taveatall evaluiattot oif sirmaulatoar i raiting. Unawaraettess of stida

iltilarertees rMaty r esr1tilIr irta&Ildeartcý tlveIaf10tla 0tl Citicriiail Skill, unniceessary rise of' arirerarit. exeessixe
tratittaig Coasts, aitd irtetficicrit sitllatiar1 trarillirig. [(feel e~tV siia11tn~tta traitairag is Critical if tire Air Foaree is ito
cotamtly 'withll the lepartrtritiil aaf Defenise gatal (ta sigrarlficarlt ra'dttcritar ill ariacraft Use fia tflighat tralining by

19XI . while stall Iaiitairmit~itg tilte jtacsert quzalim af' lhidt tlamitig (U.S. (ioverrtmtent Prinitinig Office. Natfe I )



lThe I-- 5A flighit sirruilat o ( 1-S), designed and rIlanrfi tuf terrd by Goodyear Aerospacc Ciiorpirat ion
(Note 2), represents a new generation of advanced digital and simiulation engineering technologV. This
simulator accurately depicts the opeiational performiance charactecristics o)f the F-I SA aircraft and creates a
controlled, tactical enrvroriment where the student cart learn to ase the F I A weaplons systelmi

Ini a recent Operational Test and Evaluation (01T&F) of' 'lie F-1 5A FS Intstrurctor Operator Stai ion
(10S), several trairrirog deficiencies were rioted. The purpose of thle OT&F was to consolidite finidinigs of'
tcsving and operational rise and initiate modificarions to make thre F-I1 5 S nmore effective and efficient. As
part of' thle evaluation, the Air Fotrce I iniman Resources Laborratory (Al] IRE) sponrsored a humilan Factours
Test and E:valUationl (IiFT&F) oif tlie F-IS5A [S 10S.

Tire [OS represents tire nran-rracrirre interface for tire F-ISA srnrlatoltLr. Tire cathode ray tubes
(CRTs) of tire lOS present radar informration, heads-up display (HULD) information, aird a tlrie-ie~inesionirI
view of tire tactrical erIVI run rr n t inclurding tire F-I 5 A and adversaries. This Ii rcc-dinocrision al view oft the
emitter targets (F-Ts) envirornment is a comrplex display controlled bry tire right -Irand console control board.
Thle di-play subpanel is used in conjuntction withr tlire keyboard to call -,p selected display pages and to
control malfunctions and intercept display Conrtent. Tire tactics subp!rrel is also uwed withr tire keyboard ito
position the FS aird 1o select, activate, and control [Us. Thiis interactionr is very comrplex and recriire'ý
mutltiple buttton -select ion sequencing. Baer and Sanders ( 1977) Foundu that an average of' 22 button purshes
were needed to select a radiating target, enter a bearinrg arnd range. a~ tivate. arid take iranrual control. To
reinitiate the nmissionr, an average of 19 burtton pushres were required. The IIFT&F reamn cormpared their
frrrdin~s with the prohlemts discussed in tire irsterimn lOS report (B~aer, 1977). &)Iti strudies (Baer, 197-1
Crites, 1977) reported excessive button pushring and consequcnti.rl errors ott the taritis board (right control
panel). The 1IFT&Ii also revealea that IP training was insrufficienit, resulting in timrl and err ot learnring at the
11OS. Frust rated INs wourld often opt to ta! , matnual cotntrol ef the airborne I-Ts rathier thrarr set rIP tire more1
difficult preprogrammed typical nmissionrs. 1 rainirig, appeared ito sruffer wnicir the 10S automiatic capabilit ies
were not used. As a resurlt, T,sC has asked the F-I SA Operations Training lDevelopinmcrt Yearn (Oil)) to

develop a simulator operator', harndbook geared tor tire line plot/inst ruetrr. This hirndbook witll drs
tire piioi interface with tire SO who, in most cascs, will lie tire actual conrsole operator, A cou rse (it
instruction in t ire operation of" tire F-ISA FS 105 has been gener-ated for new IN~ at Lrrke AFB. Itinludes
1 1/2 hrours of classroomr instrurctiorr by art SO and I 11'2 1ortrs at the 10S With art SO 3ird a qutalified Ill A
clearly w'itterr basic lOS operators handbook bas been genrerared , avd air IV has beern assigrici full-timte to
develop rrore preprograisnied nmissionts.

In view of frindinrgs during tire IIFT&L and subsequrent actions by tile trairrirg agencies, AFi~iR-/FIl
qunestiok ns renrr torloorrs neredn(ently Ar to t hr e error counts ' - 5itiiArt FSrii toS op nsidern roe eimpritan tl
qunertiook Tnain efr touna k nsw eperd ettv int tire prrrcoblem oinficn F- AeSulO topa ionsi Sortdsgie g irotirrt

tactics console? Do error corrections seriously detract frotri simulator traininrg" Whry do somre 1I's make less
errors than othersV). This prehmuinary inivestigat ion in to such qurestions utilited data from direct observationI
of daily simiulator operations. -fhc aver age rrrrrrer of' Crrors, tire average error tirme, rand tire aver;qr'c reruat

irainirrg rine were computed. In addition. lIP average error arid elect rnrrric tact ics rise wcre also imnvest igat ed.
Tire fesrilts of this stutdy were comnpared to those tairae ini Auigust 1977 dUlrirrg tire AFI IRL Sponsored lOS
design study.

If. METHOD

Ini April 1977, TAC began air operational test arid evalratiort (OT&F1) of' tire F-ISA FS, brril t by
Goodyear Aerospace Division anrd located at Like AFB. Air Force I Iuirnnr Resourrces I aboratriy. Flying

¶ ~~~Trainirng Division, Tactical Trainring Research Brarreln (AHiIRL/FT()) at Lurke AFB. "'as asked to assist itt
tire conrd uct of tire operational evaltuat ion oftire F-IS A FS ir several areais- Tins report is air outgro-w n of'
tire lindirrgs frrmn orre of t ire areas irrvestigited.

6
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A dilect observation study o, daily simulator operations was the general research design, The
investigator collected data in the F-I SA FS #1 located at Luke AFB between G July and 3 August 1978.

During the study, the simulator was operating continuously from 0600 hours to 1800 hours. Monday
through Friday. Each day's schedule was divided into eight, 90-minute sessions. As students progressed
through the flight syllabus, they were assigned specific simulator sessions at various stages of their trairdnig.
As such, scheduling of simulator sessions was dictated by operational coninntments. A further complication
was computer downtime (about 107- of the sessions).

The investigator monitored three sessions per day at 0900, 1030, and 1330 hours. During monitored
sei;sions, fhe investigator recorded the number of errors made by the IPs at the tactics board, the time taken
to correct errors, and total trainipg time. During unmonitored sessions, the SO tal!ed the number of errors
made by the IP.

An~y subjective information abou' simulator operating procedures was iecorded by the irivestigato,
for later us& in answering some difficult questions on simulator training effectiveness.

Subjects

The subjects consisted of 34 instructor pilots qualified in the F-I 5A aircraft. Their ranks ianged from
First Lieutenant through Major. IP experience in the F-I 5A FS varied greatly, ranging from 0 to 200 hours.

Sixteen SOs were als. present in the stud)'. They seldom operated the lOS but they were available to
answer questions and to help with specitic problems. Experience ranged front 4 months to 19 months on
the F-I SA lOS.

Apparatus

Comnter. A Systron-i~oner Model 6152A digital counter was set to trigger (count) once for each
illumination of the ERROR light on the tactics corlsoie. It was installed in the computer input/output
cabinet and was not visible to the IP.

IP Questimnaire. IPs recoided their flying cxperieice, including type of aircraft, total hours, and IP
hours in each type, and simulator experience, including type of simulator, total hours, and IP hours in each
type (sce Table I.and Appendix A).

Table 1. Hours of Simulator Exnerience nf
linstructor Pilots by Simulator Type and

Number of Instructor Pilots

Simulator Type
F-.4 F-1 5 T-38 A-7

Total hours of
experience, 2,500 1,875 500 250

Number of IH's 11 20 2 1

"aRounded 1o nearest 25 floUws increment-

SO Questionnaire. Individuals recorded experience as operator and/or technician on the F-ISA FS
lOS or any additit 1 simulator (see Table 2 and Appendix B).

7.



Tahbk 2. Months of Sirnuhaor Experiencee of Simulator Operators by
Simulator Type and Number of Operatom

SIMUlatorType______

F-15 F.4E A-70 SAAC C-1It-C F-40 lF-100 F-1 I IA FBAli IA F-l0gO

1Total nIlonitLS of
e-qwrleice 175 142 73 49 45 42 30 17 17 S

Numriber of opelatois 15 8 3 4 1 3 1 1 1 1

1(5)lS ]Fraluationf ltorshert 1 he SO recorded tire date, simulator number, course number,

namleS of tile SO, 11). andk Studetit, whether (lhe sesiioni was comiipleted. the iT set numbertr , the nimuiller ot
errors, andi tlire scietedied session time. Tire intvestigatorr recorded ertors, error timle, a id total tr rihiIitj tIll C
dtining mron itored sessions (see Appendix C11.

Stop) tva: )es. One St oillmtt ch was uised to reco d tot al tranuting himin. Anrother stopwatch was used to
rc:cord ci ror kie Ionl .rr

Procedure

During untorioinitored sessions ( 0000. 0730, 1 200, 1500. and 1630 sessions) thre SO filled out the
Worksheet and recorded the iumiber of Crr-ors djisplayed ol [lhe counter.

IDuin-ig m~orlitor ed sessions (WOO,00 1030, anid 1300 sessionrs) t he SO filled roat the workshecet and the
jinvestigattor recorded tire number of errors. eltor timie, arid total traininrg tmite Thre total traitning time

stopwatch %was started Mieni irotir tire 11' and stuidenti Weic seted anid VOICe -011T1LWV:2i0!1io was-.' is!d
it war' Stoipped 01C mo iesudent removed tire hreadset mid UJimried fromt tire cockpit.

The c-rrorr timte Stopwaitchi Was Star(f te when tire eror light was activited arid was stopped when tire
It' comprleted entry ol'ftire correct infkiriatioir.

The investigator a!so inir~de visrrirl rallies of errors to cornfirmi tire numober displayed oin the counter. in
a~dditionr. tile irrvestigatorr talked oin air jintfOrmal basis witl If's and S~s arid rmade note of airy special
circrirrstatrces in thre daily operatioi. of tIre rinirilator for fu-tltureý Lis.

Ill. RESULTS

Thre results of- tire evarluiatjoi are pre1sen1ted aird (1dCISSCusd aCCOrdini, to tirrc', top cz: :ircas (a) S'01%ýikni

l-eut.("-) 11, i~.Rrhs.t arid I~c ilectrollic Tactics Results.

Session Results

D)uring 35 ruotnitored sessions (52.5 liours) tire average error Time per session was 53 seconds or
approximately 1%, of' the scheduled 00 minutes (o 82). L~achr session is comrprised of from one to several
varied rmission events depending on tire syllabius. Actual trauining time was defined as total trainlinfg time
miinus error time. During mronitored sessions,, file average actua~l traitning tinie pier session was 76 minutes or
8t4'/ of tire scheduled 90 minutes (u :-I I). Seven errors per session, on the average, were conmmiitted by Ills
fer 107 total scssiorns, including mronitored and unrironiiored sessioins (a -9).

IT Results

It's iii tine earlier lOS design study cormmritted air average oit nine errors pier session (a 8). F-or those
wvithr thiree or mrore sessions. tire average dropped to seven errors pier sessiotn (o a 5). Tire avierage dropped
ftirt icr to five errors per sessioni for those IF's itr tire present sttudy who were also in last year's study (a
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5). l-oi H's inl ire pcsein t Niody inly,. t he cumo couilt was back, till usmUCi "'r. uS tier scssion 1,v 7j. Pic
Av~aiyson Prodt-ct MomenC~t Com'oiki~ll ioCoefficiciit was ~Ippliedt to deteniune die rela~oiislip betwf -n tire
inumber Lit" sessions and the ave~agc kci or counit I" or cac"I ii'( Roscvc, I 975).

For If's it) tile 1977 10S dcswi~ i Study.' r =--.32, (p .-') For 1)"Siln thle I '78study ~.1ho wc:.e also
tii last yea r's study. F .02, (p .00047). Thie diuterctice between tile two correl-itio'i cot-ffic.cnts v's

significant at tlie .0951I level.

The l'Larson Product Moment (Correlat ion ('ocfficicnt was arlso cuiejiatd 10i 1?P h1Ou5 Or thn.F 1- 5A
FS versus the average error count. Tihe valu( of tihe coefficient (r = .022) inidicate~z no siLv.twicnt
relatioilnsbl bp etween Illhours on the simutlator i~nd av~rage error count.

Electronic Tactics R-sults

The elect roniL t:ictics rics~jhs inidicat ed that I:Ts ait: being :riseu in about 25'1, of lie( sersi-nis. Sylla- 'is
reqilire-ierits dictate 'hat certain sessions are to he flown without U~s but irna; * , IPs opt tt use manaual
targets OWY/ oft r're s--ssions) mILere they are it. -.ontrol ,nd can I.'eLk tip or a,ýceflcr'te training according to
thie individual sturih'nts vrogrossion. howekver. [loth ma1nual ta gets anid El sfis :-ro -espo!-'ii~le for highi
average error outins (I and 10 e-rrois per session', see Table 31.

'aihle 3. Electrtunic Tactics Refrtdt,

A,, ar, s Enors
TrirvtL Mode Pal- SijrgSma.5,L~l

manuat Tar?"ets arid
FI~s No, U sed 2 4

I:1's Used 10 25
.Mammnl I argetf U-ed 11 30

A~hrougli the averibes indicate rather small error counts and tiinms, there was a wide range of
variation aniotig Ills. Firro counts range fromt 0 to 53. an,' zomec IPs silent over S niinutz-. jtLst correct ing
er rors. These are imrpottanit deviations whtich maay he a function of experience and mtnoivationr.

IV. DISCUSSION AND RECONIMEN5ATIONS

The present lOS design study was a preliminary invest igation into tire error counts and ýrainifly
effectiveness of the F-l 5A FS 10S and, will sc~veý as a follow tip to the earlier study. This study 3ttemipted
to identify specific problems and indicate directions for additional researcýh.

Thec error time anid counts may nrot be as important as was pre-viouslIy ti-ought. There was an average
of seven errors per session coimmnitted at the IDS. Average error time was 53 seconds per session (1% of
scheduled trainiing time). However, there were only 76 miinutes (847,) on thre average, of actual training
tinie contained~ in one 90,niiinute session. About 15% of the scheduled session timec was lost due to
computer mialfunction, or delayed start. Additionally, errors in the present study did not seriously detract
front traminig *;tile since an average of only 8 seconds was required to correct an error. Training is a
continuous process, and although an IP commits an error at the l0S, the student is still flying and receiving
training while the error is being corrected.

INs did report excessive button pushing for even the simplest mraneuvers; however, IP performance
improved with practice. Ills in the earlier design study committed an average offnine errors per session, but
for those with three or more sessions the average error count dropped to seven errors per session. Among
INs iii the present study who were also in the earlier study, the error count dropped tfnrther 10 five errors



jMp SS-Iý l 'tsio le, I those IP' m tIle pieseut St\OrO. Ox~ arc' ite enoil ~Cliiltck it: seveln Chills Per

(tihlitiW~j only I hose pilots e'nonltil lo 1)01) ztudles, thle cot rehic ,heiw-ect vtltber of' s-ssion and
average erie *xuLnt in thle pile writ study was h4Mhei than 'whlore (see Fic ,res I & 2). A., thie numlie, (if

gsMjOns HinICaISed, 11wý ;ier r e tt c-itt 1`1nud to tiecrtease I Iweve' there we:re ro statistical;.
Signifiicanl telatiioiishij's I)Lvetweet I iizt IP hl'ots on tic. 5 inudlatoi a-d av-eiger l (aintn. This result may>
expllained by considelitg tha4t tWe more e: vc~mitneed 'i's prveieu'i cI-!, stumble thioug! fthe cnnt~'t4ancd
swvitchology oh h, I. F-1A 1:8 rathfer titan -ik, the tot)C4 'r lor asbistar-e. Less expu:iteneed His aske-l Coi
aus isuaite won1ct L r~d too:e otften. (wn:seqiie..tiy tmor!Ce.:rine I1s terf ad to ha. e )ig':ei avrgeeror
eOUPI tis iiarwon Id n nun 1ii >' hee vspec ted. TheC jo "sent st tiny iodicle'es that nin osPN' were [lot sat FlUIc with
file Siton~laro' training. Mar. tboin< : to dhe coimsidon.iadiquati. 1i' tra~ing. and moe

iol leective ecoI'lnter t vaie l wh ch does0n. allkwsiiidtie us ouse at il: tactics an~d n;.'ssitui display panel
(Crites., N 77) Or siro titaieoos viewing of' lie tactics and intercepts displays (B~c' & Saiiocis, 1§77). The
pres'n t IO(S dtesign and Ihionied I" t aiwi proVgr; ii did mo it sqi*g icamily aftect training timie, blid (it"' a)ppe

to hinder thle ful. developn'nt11 o niiaifight SliiitihLitit rhlnting.

II
M
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ItF.-igre h. lsimber 0i sessions sersais axerbge~f eror cuunt for
it~tructor pi'.ots in 1I'"7 stud.-, hr = 2)1.
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NUWBER OF S|SSIONS

Figurc 2. Number of suwons venuz cverage error count for
instructor plots in 1978 sudy (t = -. 62).

Ihere Inust be Closer p.•ooctralit'ln between simulator designers and operational personnel. The
compl,•ted and conliuniding operaiing procedures lor the F-I 5A FS lOS which were probably resporsible
for at least sonic of the frequent operator eirors, attest to the need for ead"y interaction between Frni-.lator
designeri, human tactors scientists, and user 'operator) personnel at the conceptual, design, and acquisition
stages of new training device development •This recommendation has previously been reported by other
investigators.) The designers must solici. ind icceive feedback from users on the training effectiveness ofsimulator designs. Open communications at the carli,!st uaages of design may help solve problems such as
those pointed out by this report.

Many of the changes to lhe F-I 5A FS lOS recommended by the iIIFT&E (Crites, 1977) and provided
to, [he lFI 5A [S OT& E manager M'nd other earlier reports during the initial OT&F have retomneoended
considcrable improvements he msde ito the -I 5A FS. Even these changes deserve critical review to insure
that lidlJ conliguration will he usable in the operational setting at unit level. These changes must also be
cost el-Ictive. Such a review follows the theme of this repjortr that is. the cod product (a production flight
simulator) should he delivered capable of providing required training while being operated by personnel
trained it) use tflie equipricni in an effective manner.

j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.1
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API'I:'NDIX A: SAMPLE' II QUESTIONNAIRE

Name GradeD__ e

SSN Sqdn

FLYING F-XPERIENCE:

Aircraft Total Hours IP Hcurs

SIMULATOR IiXPERIlINC[I:

Simulator Total Hours IP Hours

13
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APPENDIX B: SAMPLE SO QUESTIONNAIRE

Name Rar'k Date

PAFSC. DAFSC SSN

EXPERIENCE (In mooiths):

IO Operator

Maintenance Technician_ _

F-15 lOS !

Other lOS:

I

.__1
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APPENDIX D. DATA FOR CALCULATING THlE
PEARSON PRODUCT MOMENT
CORRELATION COEFFICIENT

Present Study Prior Study
Avvrage Error #of Sessions Average Error # of Sessions

18 1 36 1
13.33 1 18
10 1 13 1
10 1 10 1
6.5 I 7.67 3
6 1 5.08 3
6 1 4.33 3
7.75 1 4.5 4
9 2 7 5
5.6 2 22.57 7
4 2 18.86 7
4 2 6.86 7
3.2 2 1.71 7
2 2 1.71 7
1.5 2 0 7
1 2 8.75 8
1 2 7.56 9
0.5 1 6.89 9

0 3 11.4 10
2.75 4 5.6 t0
2 4 4.09 I I
0 4 5 12
0 5 9.23 13
0.5 6 8.47 17

r -0.62, (p .0004 7) r -0.3 2, (p .059)
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